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seeds are ripe that the seeds are completely surrounded and hidden
from view. However, the scales are never actually united but
simply in close contact. When the cone opens it does so by the
spreading apart of the scales. In angiosperms the fruit opens by
actual splitting or by the breaking down of the covering, and not
simply by the separation of distinct parts.
In the pine the scales not only separate when the seeds are ripe,
but also at the time of pollination, so that there is an opening by
which the pollen can reach the ovules. In the angiosperms, as was
shown in an earlier chapter, at the time of pollination the ovules
are enclosed in an ovary, the pollen grains are deposited on a stigma,
and the pollen tube must go through the tissue surrounding the
ovules in order to reach the latter.
In the structure of the vascular elements gynmospcrms are more
primitive than are angiosperms. In the larger and more primitive
orders of the gymnosperms the wood is composed of tracheids and
wood parenchyma and does not contain wood fibers or vessels.
Companion cells are not found in the phloem. As we have seen
earlier, the vessels and wood fibers of the anguxsperma originated
through the specialization of tracheids. The cHftcrence in the char-
acter of the wood in gymnosperras and angiosperms, and the ex-
posed position of the ovules in the gymnosperm.s, are features which
indicate that the gymnosperms are more primitive than the angio-
sperms. More complete evidence for this view will t>e given later.
The life history of Cycas, the most primitive genus of living seed
plants, will serve as an introduction to the Spermaiaphyta.
Life History of Cycos
Sporopayte. The cycads are a small group of plants with either
a columnar (Fig. 935) or a tuberous stem which bears a crown of
leathery pinnately compound leaves (FigH. 940, 951). The stems
are unbranehed or sparingly branched. In the stem there in a
relatively large pith surrounded by a band of woody tissue which
increases in width by secondary thickening (Fig. 936), A Blight
development of secondary thickening is found in some ferns, but
the cyeads are the most primitive living plants that have a great
development of secondary wood.